Synthesis and characterization of a new boronate affinity monolithic capillary for specific capture of cis-diol-containing compounds.
Boronate affinity chromatography (BAC) is an important tool for specific capture and separation of cis-diol-containing compounds such as glycoproteins, RNA and carbohydrates. Only a few reports on monolithic column-based BAC have appeared. In this paper, boronate functionalized monolithic capillary column was synthesized by in situ free radical polymerization for the first time. The prepared column was first characterized in terms of morphology, pore properties, capacity and retention mechanisms. The column exhibited uniform open channel network and high capture capacity. Systematical investigation on the retention mechanism revealed that multiple intermolecular interactions occur between the analytes and the boronate affinity monolith, including boronate affinity, reversed-phase, cation-exchange and hydrogen bonding interactions, depending on the conditions used. In addition, the presence of Lewis base such as fluoride ion in the mobile phase was found to be favorable to the complexation between cis-diol-containing compounds with the boronic acid ligand under less basic conditions. On the basis of these fundamental investigations, the prepared monolithic column was then applied to the capture of adenosine and flavin adenine dinucleotide. The investigations in this study provide sound understanding not only on how to manipulate the separation selectivity through selection of appropriate mobile phase composition on the currently prepared columns but also on how to design next-generation columns with desired properties and functions.